Summary
The There are a few papers dealing with the percutaneous absorption of fat-soluble vitamins, namely vitamin E (1), vitamin D (2), and retinyl palmitate (3). In contrast, there are very few reports about the absorption of water-soluble vitamins. Howe et al (4) investigated the percutaneous absorption of vitamin B12 in the rat and guinea pig. They observed that the topical application of vitamin B12 to weanling rats consuming a vitamin B12-deficient diet prevented body weight loss. This result * To whom correspondence should be addressed .
indicated that the vitamin was efficiently absorbed in an active form . Biotin, a water-soluble vitamin, is well known not only to act as a coenzyme with four substrate carboxylases (5), but also to perform some nonprosthetic group functions (6) (7) (8) . From these reports, it could be concluded that biotin is deeply involved in various kind of cellular functions. Interestingly, in a few human studies , biotin, given per os or intravenously, has been reported to have a beneficial effect on atopic dermatitis (9), pustulosis palmaris et plantaris (10) , and psoriasis (11) .
We thought that the topical application of biotin might constitute a very easy and effective therapy for the above kinds of dermatitis . Unfortunately, there has been no study on the percutaneous absorption of biotin in such patients . For this reason, we undertook to clarify whether or not biotin can be absorbed per cutaneously by atopic dermatitis patients. eosinophils (17) . In addition, Leiferman et al (18) demonstrated a high blood level of the major basic protein that has been localized to the crystalloid core of the eosinophil granule in the absence of a pronounced accumulation of eosinophils in the atopic skin. These previous reports indicate that the number of eosinophils in peripheral blood is a useful index of the status of atopic dermatitis. Figure 3 shows the number of eosinophils in the peripheral blood before and after the course of percutaneously applied biotin ointment in patients with atopic dermatitis. The number of eosinophils decreased significantly in the all patients (p=0.05; Wilcoxon's test), and in the LB group (p=0.05; Wilcoxon's test) but not in the NB group (p=0.214; Wilcoxon's test). The improvement of exanthema was observed in 18 of 20 patients by the treatment of biotin and steroid ointments. However, there was no significant correlation between the degree of dermatological improvement and level of serum biotin concentration (data not shown).
The results of the present study (Figs. 2 and 3 ) suggest that percutaneously absorbed biotin could be effective in regulating the atopic allergic response involving eosinophils, or at very least, it could enhance the effect of the steroid hormone applied simultaneously to the same patients.
Finally, further study will be needed to clarify the mechanism by which the percutaneous absorption of biotin takes place. 
